The following structural parameters and estimated standard deviations were found for trifluoromethyl hypofluorite: r
INTRODUCTION
The unusual chemical and physical properties of highly fluorinated substances make them interesting subjects for investigation. As part of a continuing program of research on such compounds we report here an analysis of the structure of CFsOF. Infrared studies have been published lJ, but detailed structure parameters have not been determined previously.
it is possible to relate the calibration constants with the absorbancy at saturation of the emulsion. Carbon tetrachloride patterns, heavily exposed, yielded a value of 5.55+0.05 for A,-,.
ANALYSIS OF DATA
Following the usual procedure at the University of Michiga&, averaged experimental leveled intensities corresponding to the three camera ranges were calculated from the microphotometer readings of nine patterns. A range of 4.4 < s < 51.2 was covered. After finding the proper graphical backgrounds for the three leveled intensities using the usual criteria, a blended intensity curve including all the experimental data was constructed. The final least-squares refinements were performed on this curve, adopting a value of a = 2 A-' for the asymmetry parameter for all bonded and nonbonded distances. A preliminary theoretical model available from a previous study of three patterns taken with a different unit* proved helpful in the analysis.
An optimum weight matrix was not used, but instead, a diagcnal weight matrix was adopted with elements proportional to s2 except for the beginning and final few points which were weighted more lightly.
As previously reported3, the effect of correlation between the experimental measurements was considered in the final standard deviations assigued.
A radial distribution function was calculated with the usual corrections5-'. In the Degard damping factor a value of 0.0015 for b was used. The elastic and inelastic atomic form factors were from refs. 9 and 10, respectively. During the process of the analysis it was necessary to impose some symmetry constraints, including for example, the assignment of C,, to the ~ifluorome~yl group and C, for the entire molecule. It was not feasible to derive more than one independent amplitude of vibration from each composite peak in the radial distribution curve.
A significantly improved fit resuIted if the C-O bond was aIIowed to move away from the three-fold axis of CF,, toward the CF, fluorine in the C, mirror plane, as is shown in Fig. 1 . A further improvement was obtained if the OF group was assumed to be undergoing restricted rotation relative to the CF, group. The torsional potential function'l giving the optimum fit possessed minima at staggered conformations and a barrier of 2.5+0.5 kcal/mole_ 
RESULTS
The difficulties imposed by the poor resolution of the internuclear distances, as illustrated in Fig. 2 , are worth noting. From four peaks must be determined six geometric parameters (or seven, including the mean torsional twist angle). From this unpromising starting point it proved to be possible to extract a unique structure, with errors only several-fold larger than normal, by virtue of the restrictions imposed by geometric consistency. As a check, the structure refinements were made from a variety of different initial structures. Table 1 gives the results of the analysis. Indices of resolution are lower than usual, probably due to the method of developing the plates. Table 2 lists the values of the correlation coefficients between the independent structure parameters. Fig. 3 shows the experimental and theoretical reduced intensity functions, sM(s), and the difference between them. 
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C
2.230+0.009
F1 --- Comparisons between the structure parameters of CF,OF and those of selected molecules are instructive, For example, the C-F bonds do not differ significantly in length from those in CF, (1.323)0.005 A), but are shorter than those in CF3 groups attached to less electronegative atoms, cf. CF&l (1.328f:O.O02 &12-14 and CF,CH, (1.335k0.005 A). Similarly, the C-O bond length is 0.033 A shorter than that in methanol (1.428 rfiO.003 A)15_ The C-O bond tilts away from the CF, axis by about the same amount as reported for methanol (refs. 16-I 8) .
The above trends are qualitatively in accord with the double-bond-no-bond resonance theoryig, and with Gillespie's valence shell electron pair theory2'. To complete the comparison between experiment and simple models on a basis more amenable to numerical analysis, extended Htickel molecular orbital calculations2' were performed on CF,OF and CH20H. Orbital exponents were taken from Clementi and Raimond? together with the vaIence orbital ionization potentials (VOWS) of Basch et a1.23. Using zero charge VOIP'S and identical C-O bcmnd lengths as input parameters for CF30F and CH,OH, we obtained a 10 ok greater C-O overlap population for CFsOF than for CH,OH, consistent with the shorter bond
